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(57) Abstract 

A wall for a building is composed of prefabricated elements comprising a heat-insulating sheet (3) which together with at 
least one second board (2, 5) forms a heat-insulating and sound-absorbing barrier between the inside and the outside of the com- 
pleted wall Sectional elements (6) are connected to the heat-insulating sheet (3) and project therefrom to define box-shaped 
spaces (4). The box-shaped spaces (4) between the heat-insulating sheet (3), one covering board (5) and neighbouring sectional 
elements (6) are filled with lightweight concrete, for instance foamed concrete. 
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WALL FOR A BUILDING, METHOD FOR ERECTING SUCH A WALL 

AND ELEMENT THEREFOR 

The present invention relates, in a first aspect, to 
5 a wall intended for a building and composed of building 
elements of the type comprising at least one first, heat- 
insulating sheet of a non-yielding material serving to 
form, together with at least one second board, a heat- 
insulating and sound-absorbing barrier between the inside 
10 and the outside of the completed wall. 

In a second aspect, the invention relates to a method 
for erecting external walls of buildings and, in a third 
aspect, it relates to a building element for erecting such 
walls. 

15 Prior-Art Technique 

It is known to prefabricate comparatively lightweight 
building elements which are provided with cavities and 
which, after mounting in the frame of a building, are sup- 
plemented with an in situ filling, for example in the form 

20 of concrete or lightweight concrete, such as foamed con- 
crete. Prior-art building elements of this type consist of 
two sheets of cellular plastic which are interconnected by 
means of glued concrete blocks serving as spacers for 
separating the cellular plastic sheets. This element suf- 

25 fers, however, from a number of drawbacks. Thus, the cel- 
lular plastic must be of high density and quite thick to 
prevent the sheets from breaking during the casting of 
concrete. At the same time, the insulation requirements on 
the markets where the product has its greatest potential 

30 are small, implying that it would per se be sufficient to 
have only one foamed concrete part. Moreover, there is no 
reinforcement of the foamed concrete cast in the cavities 
of the elements; instead the thickness of the foamed con- 
crete must be considerable to allow the core of foamed 

35 concrete to carry the load involved, which further 

increases the loads to which the cellular plastic sheets 
are subjected. It is per se conceivable to remove to some 
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extent the weakness of the cellular plastic sheets by 
inserting a greater number of spacer blocks, but this 
leads to increased weight and unwieldiness . Another tech- 
nique of trying to remedy the deficiencies of this prior- 
5 art building element is to fix by gluing r before the cast- 
ing of concrete, an additional rigid sheet on top of one 
cellular plastic sheet. However, this leads to other prob- 
lems, as in most cases a sheet on the outside of the ele- 
ment is unnecessary, since the outside is usually to be 

10 plastered. Besides, gluing in situ is a difficult opera- 
tion which is preferably made at the factory. However r the 
problems cannot be avoided completely, since there will 
always be a general joint which may leak and constitute a 
weakness in the wall during casting. If the wall is to be 

15 covered with brick instead of plaster, the brick coating 
must in many cases be attached to the frame by mechanical 
means. The prior-art element makes it difficult to carry 
out such attachment. 

Objects and Characteristic Features of the Invention 

20 The present invention aims at eliminating the above- 

mentioned drawbacks of prior-art building elements and of 
walls composed of these building elements, and creating 
opportunities for smooth and easy as well as economical 
erection of external walls by means of prefabricated 

25 building elements. A fundamental object of the invention 
thus is to eliminate the glued concrete blocks used in 
known building elements, and to replace them with spacers 
which makes the building element considerably more rigid. 
A further object is to create flexibility in the casting 

30 of the casting material with regard to the possibilities 
of integrating , into different sections of the wall, por- 
tions having different functions. 

These and other objects are achieved by means of the 
features defined in the characterising clause of the 

35 accompanying independent claims. 
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By replacing , according to the invention, the glued 
concrete blocks in prior-art r prefabricated building ele- 
ments by elongate sectional elements , for example made of 
steel , a great number of advantages are obtained. The sec- 
5 tional elements have a considerable length and consequent- 
ly stiffen the boards when glued or connected in some 
other manner to the sectional elements. In practice , the 
sectional elements are provided with flanges which afford 
an increase of the adhesion surfaces and, thus, the 

10 strength of the boards during casting. At the same time, 
the weight of the sectional elements of e.g. steel is 
lower than that of the corresponding number of concrete 
blocks, thereby reducing the loads to which the building 
element is subjected when transported and handled. Since 

15 moreover the sectional elements can absorb considerable 

loads, the thickness of e.g. a foamed concrete core may be 
reduced, which results in further reduction of the strain 
to which the cellular plastic sheet or sheets are exposed. 
In order to further reinforce the completed building ele- 

20 ment, the web of the sectional elements can be perforated 
or punched to have lips such that foamed concrete or any 
other castable filling material can spread and catch the 
perforations or punched parts. The sectional elements may 
be offset such that the flanges engage different parts of 

25 the sheets. A further great advantage of elongate, erect 
sectional elements is that it will be possible to cast 
separate columns in the wall for absorbing concentrated 
loads. It is also possible to leave some box-shaped spaces 
completely free from foamed concrete or any other cast 

30 filling if such filling is not considered to be absolutely 
necessary. Moreover, a reinforcement, more precisely a 
horizontal reinforcement, may be arranged in the wall 
layer cast in situ. 
Further Description of Prior Art 

35 A prefabricated building element is per se disclosed 

by SE 8203312-7 (Publ. No. 453,411), said building element 
being composed of two boards which are separated by means 
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of erect sectional elements and between which are defined 
box- shaped spaces into which concrete can be cast after 
mounting of the element* However , this element is not pro- 
vided with any heat-insulating sheet, thereby necessitate 
5 ing extensive and expensive supplementary work in the form 
of application of special heat insulation and the asso- 
ciated covering. 

Brief Description of the Accompanying Drawings 
In the drawings 
10 FIG. 1 is a perspective view of a building element 
according to the invention, 
FIG* 2 is an enlarged horizontal sectional view of a 

portion of the element in Fig. 1, 
FIG. 3 is a similar horizontal sectional view of the 
15 end portions of two neighbouring building ele- 

ments according to the invention, 
FIGS 4-7 are further horizontal sectional views of some 

alternative embodiments of the invention, 
FIG. 8 is a vertical sectional view of a portion of a 
20 wall for a building, connecting with a horizontal 

concrete slab, 
FIGS 9 and 10 are further horizontal sectional views of 

alternative embodiments of the invention, and 
FIG. 11 is an enlarged, partly cut-off horizontal sec- 
25 tional view of a further embodiment of the inven- 

tion. 

Detailed Description of Preferred Embodiments of the Inven- 
tion 

Fig. 1 illustrates a prefabricated building element 
30 1 according to the invention, which, as seen from the 

exterior of the element, comprises a first covering board 
2, a heat-insulating sheet 3, an empty space 4, and a 
second internal covering board 5 which constitutes the 
internal covering of the element. Moreover, the building 
35 element includes a number of sectional elements, prefer- 
ably made of metal (such as steel or aluminium), which are 
generally designated 6. The building element may, but need 
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not be formed with one or more door and/or window openings 
7, 7'. In practice, the element 1 may have a height of 
2.4-3.0 m, i.e. the conventional ceiling height in dwell- 
ing houses, whereas the length may vary to a considerable 
5 extent. However, in practice the length usually is in the 
range of 6-10 m, preferably about 8 m. 

The continuous heat-insulating sheet designated 3 
can be made of a plurality of sheets 3' arranged edge- 
to-edge (see Fig. 2), whose width is considerably smaller 
10 than the total length of the element 1. The sheets 3' are 
preferably made of cellular plastic, although it is per 
se possible to use other types of lightweight porous 
sheets which are rigid and also have excellent heat insu- 
lation power. Thus, in addition to cellular plastic, use 
15 can be made of mineral fibre sheets having a rigid struc- 
ture. In practice, the individual sheets 3 can have a 
width of 600 mm and a length corresponding to the height 
of the element 1, i.e. 2.4-3.0 m. Analogously, the exter- 
nal covering board 2 is in this case composed of a plura- 
20 lity of boards 2 ? , arranged edge-to-edge, which may con- 
sist of e.g. composite material, sheet metal or like ma- 
terial. These boards 2' advantageously have a width which 
is twice the width of the heat-insulating sheets 3' , ±.o 9 
in practice 1200 mm. The boards 2 1 and the sheets 3 f are 
25 permanently connected to each other by gluing. Since the 
boards are arranged to overlap each other, i.e. a joint 8 
between two boards 2 1 being positioned midway between two 
analogous Joints 9, 9' between neighbouring heat-insulat- 
ing sheets 3 ' , a highly rigid board unit is obtained by 
30 means of the gluing. 

In this context it may also be mentioned that the 
internal board 5, which serves as a base for wallpaper or 
the like, can be composed of a single layer or, alterna- 
tively, two layers of for instance gypsum panels arranged 
35 one upon the other and connected by gluing. It should also 
be pointed out that the internal covering or base board 5 
as well as the external board 2 can also be made as a 
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single continuous unit: in the form of a board having the 
same height and length as the completed building element. 
Possibly , a thin cellular plastic sheet (not shown) can be 
attached to the side of the board 5 facing the box- shaped 
5 spaces 4. 

In the shown embodiment, the sectional elements 6 
which are preferably made of metal are essentially Z-shap~ 
ed sections comprising a central web 10 an inner flange 
11 and an outer flange 12. The two flanges 11, 12 extend 

10 essentially perpendicular to the web 10 and, in the 

Z- shaped embodiment, in opposite directions from the web 
(it is also conceivable to use U-sections, whereby the 
flanges extend in the same direction from the web 10). To 
attach the individual sectional element 6 to the heat^ 

15 insulating sheet 3, a groove is formed in one longitudi- 
nal side edge of each sheet 3 • , in which groove the outer 
flange 11 of the section. can be inserted. In practice, the 
sectional element 6 can be made of very thin metal sheet- 
ing,, e.g. steel sheet having a thickness of 1 mm or even 

20 less (0*5-0.7 mm). The groove in the terminal edge of the 
sheet 3 f is then suitably formed with a thickness not 
exceeding the sheet thickness of the sectional element 6, 
whereby the flange 11 will be pressed into the respective 
groove with a close-running fit. Also the flanges are pos- 

25 sibly glued to the corresponding contact surfaces of the 
sheets. When the boards 2 and the sheets 3 are glued 
together in the manner described above, the individual 
sectional elements 6 will be secured to and integrated 
with the sheet 3 in a firm and strong manner, whereby ade- 

30 quate rigidity is given to the sectional elements despite 
their comparatively small dimensions. As is evident from 
the drawing, a sectional element 6 is applied to each of 
the joints 9, 9 r etc.- between neighbouring sheets 3', 
which results in the building element in its entirety con- 

35 taining a plurality of sectional elements which are spaced 
apart a distance corresponding to the width of the indivi- 
dual sheets 3 ' . In this manner the box- shaped spaces 4 are 
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formed between neighbouring sectional elements and the 
heat-insulating sheet 3. The covering board 5 can readily 
be attached to the inner flanges 12 of the sectional ele- 
ments 6, for example by gluing. As covering board 5, use 
5 can be made of many different board materials. 

For the purpose of stabilising the completed wall, 
the box-shaped spaces 4 are, according to the invention, 
filled with lighweight concrete which may be aerated con- 
crete, foamed concrete or lightweight filler concrete. The 

10 density may be in range of 300-1700 kg/m 3 or 500-1300 kg/ 
3 

m , and most advantageously use is made of precisely foam- 
ed concrete. To facilitate complete filling of all the 
box-shaped spaces, the portions of the webs of the sec- 
tional elements, which project from the outside of the 

15 heat-insulating sheet 3, can be formed with openings 13 
which allow the lightweight concrete to creep from one 
box-shaped space to the other. 

Fig. 3 illustrates how the building element 1 can be 
provided , at its opposite, vertical terminal edges, with 

20 special sectional elements 14, 15, of which the first- 
mentioned is formed with a projecting tongue adapted to 
fit into a corresponding groove in the sectional element 
15. 

According to the invention, the building elements are 
25 supplied from the factory as prefabricated semi-manufac- 
tures with empty box-shaped spaces 4. In this state, the 
building elements are extremely light and, thus, smooth 
and easy to transport and handle. The building elements 
thus supplied as semi-manufactures are mounted in situ 
30 side by side and stacked on each other, more precisely in 
one common vertical plane connecting with the infill open-* 
ings of the frame of the house. It is possible to keep 
both the upper and the lower portions of the box- shaped 
spaces 4 open, thereby forming an open through gap between 
35 the uppermost and lowermost building element of tbe face 
of the house. Subsequently this gap is filled with light- 
weight concrete, especially foamed concrete, which after 
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curing forms a through slab of high rigidity and stabi- 
lity, standing on the base in question* Since the thus 
cast lightweight concrete slab extends through the entire 
face, high density will be obtained, which, together with 
5 the fact that the lightweight concrete has considerably 
higher density than mineral wool mats, results in excel- 
lent strength of the completed wall . 

In this context it should be mentioned that it is per 
se possible to cast merely one storey at a time, i.e. fill 

10 the spaces 4 in a one storey-high element and let the 

lightweight concrete cure before casting the next storey. 

Fig. 4 illustrates an alternative embodiment in which 
the boards 3, 5 f both are cellular plastic sheets. They 
are interconnected by means of sectional elements 6 which 

15 can either be Z shaped or U shaped. In both cases, the 
flanges 11 and. 12, respectively, are glued to the inside 
of the cellular plastic sheets. Also in this case, the 
sectional elements 6 are formed with openings through 
which the lightweight concrete may pass and spread during 

20 the casting. 

Fig. 5 shows a similar embodiment in which the two 
cellular plastic sheets are, however, supplemented with 
both external and internal panels 16 and 17, respectively. 
The internal panel 17 may consist of overlapping gypsum 

25 panels, whereas the external panel 16 may consist of e.g. 
metal sheet, wood, plastic or a thin, for instance fibre- 
reinforced, concrete layer. 

The embodiment shown in Fig- 6 distinguishes from 
the one in Fig~ 5 only by the sectional elements 6 being 

30 embedded and secured to one cellular plastic or heat-insu- 
lating sheet 3, more precisely in such a manner that the 
flange 11 is placed immediately inside the external panel 
(or the internal one, if the sectional elements are secur- 
ed to the opposite cellular plastic sheet ) . 

35 Fig. 7 illustrates an embodiment in which the two 

flanges of the sectional elements 6 are each secured in 
one cellular plastic or heat- insulating sheet, the indi- 
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vidual flange being located in some suitable place between 
the outside and inside of the individual sheet. 

Fig. 8 illustrates an embodiment in which the build- 
ing element 1 is arranged in connection with a horizontal 
5 concrete slab 18. This embodiment constitutes an extremely 
simple solution to the problem with plinths. Furthermore, 
the Figure illustrates how horizontal reinforcing bars can 
be arranged in the openings 13 in the erect sectional ele- 
ments 6. 

10 Fig. 9 illustrates how a column 20 can be easily cast 

in at least one box-shaped space in the individual build- 
ing element. To this end, use is made, in connection with 
the individual box-shaped space or spaces, of sectional 
elements 6 f which have no openings and therefore are able 

15 to define the box-shaped space towards neighbouring box- 
shaped spaces. Moreover, in the illustrated embodiment the 
outer cellular plastic sheet has been removed such that 
the box-shaped space extends up to the external panel. The 
column can preferably be reinforced by means of vertical 

20 reinforcing bars 19 ' . 

Fig. 10 illustrates a further embodiment in which the 
building element comprises only one cellular plastic or 
heat- insulating sheet, the sectional elements projecting 
therefrom being connected at their opposite edges to a 

25 single panel having no heat -insulating power. On the oppo- 
site side of the cellular plastic sheet, i.e. the outside 
of the building element, there is arranged a further, 
stiffening panel. 

Finally, Fig. 11 illustrates an embodiment in which 

30 the sectional elements 6", made of e.g. steel or alumi- 
nium, can be used in an advantageous manner to directly 
form window frames. A previous problem occurring in pre- 
fabrication of walls was caused precisely by window deli- 
veries. In most cases, the delivery of window frames 

35 affects the delivery times. This problem is eliminated in 
the embodiment shown in Fig. 11 , in which the frame of the 
window constitutes a part of the wall in the building ele- 
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ment having its own stability- Thus, the frame may consist 
of a specially designed steel section which at the same 
time defines the box-shaped space into which the casting 
material is filled. In this way, the necessary frame con- 
5 struction is already completed as the described building 
element is prefabricated at the factory, i.e. there is no 
wait for deliveries of windows. 
Feasible Modifications of the Invention 

The invention is, of course, not restricted merely to 

10 the embodiment described above and illustrated in the 

drawing. Thus, it is possible to arrange the heat-insulat- 
ing sheet 3 adjacent the internal board 5 and the box- 
shaped spaces 4 inside the heat- insulating sheet. In this 
case, the individual heat- insulating sheets thus are con- 

15 nected to the internal board by gluing, while forming a 
rigid board unit, at the same time as the external cover- 
ing or base board 2 is directly or indirectly attached to 
the projecting sectional elements now facing away from the 
heat- insulating sheet. Also in this case, the external 

20 board 2 may be composed of either a single layer or two or 
even a plurality of layers applied one on top of the 
other. 

25 



30 



35 
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CLAIMS 

1. Wall Intended for a building and composed of 
5 building elements of the type comprising at least one 

first, heat-insulating sheet (3) of a non-yielding mate- 
rial, which serves to form, together with at least one 
second board (2, 5), a heat- insulating and sound-absorbing 
barrier between the inside and the outside of the com- 

10 pleted wall, characterised in that elongate 
sectional elements (6) are connected to the heat-insulat- 
ing sheet (3), each of said sectional elements projecting 
a distance from one side of said heat-insulating sheet 
(3), thereby forming, between the portions of neighbouring 

15 sectional elements, which project from the heat -insulating 
sheet, box-shaped spaces (4), and that at least some of 
the box-shaped spaces (4) defined between said heat-insu- 
lating sheet ( 3 ) , said second board ( 5 ) and neighbouring 
sectional elements (6) are filled with lightweight con- 

20 crete, for instance aerated concrete , foamed concrete or 
lightweight filler concrete. 

2. Method for erecting external walls of buildings by 
means of building elements comprising at least one first, 
heat-insulating sheet (3) of a non-yielding material, 

25 which serves to form, together with at least one second 
board (2, 5), a heat- insulating and sound- absorbing bar- 
rier between the inside and the outside of a completed 
wall, elongate sectional elements (6) being connected to 
said heat-insulating sheet (3), each sectional element 

30 projecting a distance from one side of said heat-insulat- 
ing sheet (3), thereby forming, between the portions of 
neighbouring sectional elements, which project from said 
heat-insulating sheet, box-shaped spaces (4), char- 
acterised in that said building elements are 

35 mounted in situ in the face of a house frame, said box- 
shaped spaces (4) being empty, whereupon at least some of 
the box-shaped spaces (4) are filled with lightweight 
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concrete, for instance aerated concrete, foamed concrete 
or lightweight filler concrete. 

3. Method as claimed in claim 2, character- 
ised in that one or more of said box-shaped spaces are 

5 filled with a material r especially concrete,, such as rein- 
forced concrete, thereby forming load-carrying columns 
inside the completed wall. 

4. Building element for external walls of buildings, 
comprising at least one first heat-insulating sheet (3) 

10 of a non-yielding material serving to form, together with 
at least one second board (2, 5), a heat-insulating and 
sound-absorbing barrier between the inside and the outside 
of a completed wall, characterised in that 
elongate sectional elements (6) are connected to said 

15 heat- insulating sheet (3), each sectional element project- 
ing a distance from one side of said heat-insulating sheet 
(3), thereby forming, hetween the portions of neighbouring 
sectional elements, which project from the heat-insulating 
sheet, box-shaped spaces (4), and that said box-shaped 

20 spaces (4) defined between said heat-insulating sheet (3), 
said second board (5) and neighbouring sectional elements 
(6) are empty and adapted to be filled with lightweight 
concrete, for instance aerated concrete, foamed concrete 
or lightweight filler concrete. 

25 5. Building element as claimed in claim 4 f char- 

acterised in that the individual sectional ele- 
ment (6) is connected to said boards by means of a glue 
joint. 

6. Building element as claimed in claim 4 or 5, 
30 characterised in that the individual sec- 
tional element forms, at least partly, a fixed frame for 
a window or a door. 



35 
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